Gabapentin prevents cortical spreading depolarization-induced disinhibition.
Cortical spreading depolarization (CSD) has an important role in brain diseases such as stroke, subarachnoid hemorrhage, migraine with aura, and epilepsy. Several anti-epileptic drugs (AEDs) are used to treat paroxysmal brain diseases and are thus known to suppress CSD. One of these AEDs is gabapentin (GBP) which has been traditionally used for treatment of some CSD-related neurological diseases. We applied intra- and extracellular recordings to investigate the effect of CSD on inhibitory post synaptic potentials (IPSPs) and synaptic properties of rodent neocortex after application of GBP. Application of GBP after CSD increased the amplitude of IPSPs. In addition, GBP inhibited induction of long-term potentiation after CSD. These data support an effect of GBP on GABA-mediated inhibition in the late hyperexcitable phase of CSD. Modulations of synaptic properties and post-CSD GABAergic function are likely GBP's mechanisms of action in CSD-related disorders. These mechanisms could be targeted for further drug discovery in CSD-related diseases.